(19) 




Russian Agency for Patents and Trademarks 



(11) Publication number. RU 2068940 CI 



(46) Date of publication: 19961110 

(21) Application number: 4869683 

(22) Date of filing: 19900926 
(51) Int CI: E21B29/10 

(71) Applicant: Jarysh Aleksandr TarasovichTlshkov Nlkolaj IvanovichNtkttchenko VasillJ 
G rigor'evich KiseTman Mark Lazarevlch 

(72) Inventor: Jarysh Aleksandr Tarasovtch, Tlshkov Nlkolaj Ivanovlch, Nikrtchenko VaslliJ 
Grigor'evich. KlseTman Mark Lazarevlch, 

(73) Proprietor: Jarysh Aleksandr TarasovichTlshkov Nlkolaj IvanovlchNlkttchenko VasillJ 
G rigor' evJchKlseT man Mark Lazarevlch 



(54) PATCH FOR REPAIRING CASING STRINGS 
(57) Abstract: 

FIELD: well drilling. SUBSTANCE: patch Is provided with safety collars with maximum outer diameter 
exceeding outer diameter of annular members, safety collars are placed between annular members of 
the sealing floor so as to provide a gap. and overlap the gaps in operating position to reduce 
outer diameter of the safety collars to the outer diameter of the annular members. EFFECT: high 
efficiency. 1 dwga 
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(54) lUIACTMPfc AHH PEMOHTA OBCAflHHX KOJIOHH 
(57) Abstract: 

M3o6pexeHMe othochtch k ODJiaerH 6ypeioiH h flo6biMH hc^th m raaa, b uacTHOCTM k tcxkmkc h TexHOJionni 
KanHTanhHoro pCMOfrra cxBajKHHbi. Ue/ib - noBfaimeHne Hanej&HocrH peMOHTHO-BCKxrr^oBwre/ibHbix pa6or 
3a c*ter aarqjrrw repwenoHpyioii^ero noKpbiTHH c coxpaHemieu repueTW3auKH kojiohhm no Bceii firame 
HanoKCHHoro njiacrbrp*. firm 3T0F0 oh cna6mcH npefloxp ainrren bHbrkOf uaHMeTaMM, uaKCHuantHbiii 
HapymHbifl AwaMexp KOTopux npeBbnnaeT HapymHbifi jniaMerp KOJibneBwx ancMCHTOB, npw stom 
npejjoxp amrrea bHbJ c MaiuaeTta paawemeHW biemjjy KOJibneobtMH a/icMCirraMM repMerH3iipyK>mero 
noKpbiTUR c 3aaopOM c bo3mojkhoctwo b paooueM nanojKeinra nepeupbiTHH 3a3opos c yMeHbOieHMeM 
HapymHoro /niakierpa npewoxpaHHTenwa»ix Mauraex pp HapyxHoro ppiauerpa Konbueebix aneMCHTOB. 4 m. 
blblfell 
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Description (OnBcanne n3o6pereeR5i]: 

H3o6pcrcmie othochtch k ofinacrH 6ypcHHH h ao6uhh hc$th h raoa h, b HacTHocTM. k tcxhhkc h 
TexHOJiomM KanMTajibiioro peuoirra CKBajKHHbi. 

Uenwo H3o6peTeHHH HanHercsi noBbiraenne Ha^exHOCTH peuoHTHO-BoccTanoBHTenbHBix pa6oT 3a c^er 
3angrrbJ rcpMCTM3Hpyiomcro noKpwnw c coxpaHCHHCM repMeTH3anHM kohohhw no occA n/nme 
HanoraeHHoro iuiacTbipn. 

nocraaneHRafi nem> nocTHraercw tcm. trro rmacrwpb ^tlr pexionra o6cajjra>oc ko/iohh cocto«ihhm ho 
npo/jon bJio-ro^pupoBaHHOH Tpy6bi c HapyxHbDJ repueTH3MpyK)mwM noKpbiTnew, BwnQjmeHHbtu H3 Ha6opa 
no/ibueBbix sjicskifCHTOB, pacnojioKCHHboc BRonb Tpy6bi c 3a3opOM flpyr oTHocirrcjibno Apyra, cna6«cn 
npeAoxpaHRTcnbtibuai MaHKeraMM, MaxcHManbHbiH HapyjKHbtK flnaMerp Koropbix npcebiraaer Hapy7KHbo4 
^naweTp nojibueBbix aneueirroB, npM aTOM npe^oxpaHMTenbHbie uaHwerw paouememj viemny KonbueBbiMH 
ajieucHTauM rcpuenoMpywinero noKpbrran c 3a30paMH c bo3mojkhoctijo b pafxmeu nonoKemai 
nepcKpbiTHH oaaopos c yMeubmeHUCM Hapymuoro nHauerpa npc^oxpaHMTCJibHbix uaHKCT «o HapyxHoro 
AMawcxpa KOJibueBbix 3jicmchtob. 

npK TpancnopTHpoBKe tskopo n/iacrbipH b KOJiOHHy o6ca«Hbix Tpy6 KOHraKT ero co creHxofi rojiokhbi 
ocyn^ccTBriHCTCH Mcpc3 MaHscTbi, pa3uemeHHbie b 3a30pax ucmfjy KOJibUpBbiMM rcpMcnoHpyionQAAi 
aneMCHTaMK Ha onpen,encHHOM paocTOHHHH npyr ox npyra no bcch ;yiHHe nnacrbipH. 

MaHxera BbmanHefla B BHfle unratHflpa c nocroHHHbiM wm nepeMCHHbtM no ce jynme ^HavferpoM h 
TOjnqHHOH CTeHKH. Han6onbniMH nnauerp waHJKerti npeBbnnaer HapyiKHbiw oroicaHHbiM ntiaMerp 
KonbucBoro rcpMern3wpyion;cpo ancMCHTa. 

HnHiia MdHXCT BbitfHpaercH TaxHM o6pa3ou. nro6bi npn pa3Mem,cHHH roc Ha roiacrbipe MCJKjiy 
repMCTH3Hpyx5mH>oi ancMenraMM coxpamuicH (|>yHKnnoH an hHw h 3aaop He TOJibKO npw TpaHcnopmpoBRe, ho 
h npM pacnmpeHHH iuiacrbipH b Kanoinie. 

PaocroHHue Mem/^y MawKeraux h hx KoromecTBO paccwHTbiBaercH b 3aBHCHMOCTH or jyiHHbi iuiacTbrpH h 

KpHHfX3HbI CTBOJia CKBaXHHbl. tfTOOb! IIpH KOHKpCTHblX HX 3Ha^lCHHHX HCK/DOUHTb ROHT3KT 

rcpweTHOHpyiomero nospbrniH nnacTbipn c kojiohhoh h cro pa3pymcHHC. 

KoH<JnfrypanHH MaHxer, <J> W3HK o- hit xaHUMecK He csoHcroa m npouHOCXHwe xapaKTepHCTMKH waTepnana H3 
Koxoporo ohm iororoBJiCHbi. no3B0Ji5O0T o6ecnemfTb hx qpnocTHOCTb npn ^bmjrchhh nnacrbipsi b 
CKBajKMHC, a npn ero pacnmpeHHH fle^opMHpoBaxbCH b pa^HanbHOM HanpaaneHWH A 0 Berararabi paBHou 
TomnHHe repMerH3Hpyiomero noKpbiTHH nnacrbipH, HCKmo^aH AonoranrrejibHyjo norepio npoxoflHoro 
ceqeHHfl kojtohhu o6caAHbix Tpy6. 

Ha 4>ht\ 1 H3o6pajReH njiacTbipb 1 c o^cvbaai Ha Hero npeROxpaHHrenbHbOrfH waHxeTaMH 2. cnyineHHbni b 
o6caflHyio KonoHHy 3; Ha $ht. 2 h 3 npoAOJibHbie h nonepeMHbie ceweHHH MaHxerbi; Ha $ur. 4 BapnaHT 

BCOMOJBHOrO H3FOTOB7ieHHH MSHKCT. 

MaHAera ($nr. 1 3) H3rOTaanHBaeTCH c nepewcmnjw no ee n/mHe nttaweTpoki c oflKHaKOBOH TOjnnHHOH 
creHKH no ecewiy ceMCHHio paBHoft hhh 6rm3KOH TomnHHe repMerM3Hpyiomero n ok pwnw nnacxbrpH. Ha 
KOHUCBbix yMacTKax 4 ee BHyTpcHHHH RHaMerp BbniojmeH c MHHycosbiu AorrycKOM no OTHomerooo k 
HapysnoMy nwaweTpy nnacTbrpH. B cpc^HCH «iacTH 5 ppaMerrp MaHJKeTbi yoe/iHHHBaeTCH 6e3 H3MeHeHHH 
TOjnnKHbi CTeHKH ro pasMepa Ha 3 4 mm npeBbimaiomeno nHawerp repweTHOHpyiomerx) Konbi;eBoro 
aneweuTa 6, b pc3yjibTaTe ^ero b tcjic MaHxeTbi o6pa3yerc« nopHyrpeHHe. 

rtcpexoAW 7 or 6ojibmero A^awcTpa k MeHbmeuy BbmonHeHbi kohhmcckmmh c yrnow npn nepimme KOHyca 
ueHbmHki 45°. Mexny nepweTHKOM 6 h MamRCTofl 2 hmcctch 3a3op 8. RnacTbipb cnycKaercn b CKBaxHHy 
Ha niTaHre 9. 

riaacTbtpb co6HpaercH h ycTaaaBnuBacTCH cnenycomHM o6pa30M. 

MaH»erbi 2 o^eBaiOT Ha n/iacTbipb 1 c HaTHrou, uro o6ecnewBaeT hx y^epmaHHe Ha Hen. 3aTen Ha 
nnacTbipb HaHoenrcH repMerHOHpyiomee noKpbiTKe 6 b BH^e KonhueBbix aneMCHTOB Tannw o6pa30M, MTo6bi 
Mcmjjy hhmh h MaHJseraMH 2 ocxaBancH 3a30p 8. nocne 3Toro nnacrwpb Ha nrraHre 9 onycKacrcH b 
o6caAHyio Tpy6y k wecry ee HerepMenwaocTH, h pacmHpHercH AopHRpyiomefi pojiobkoh flo nnoTHoro 
KOirraKTa co creHxoH oocanHOH KonoHHbi. 

TpaHcnopTHbie ra6apHTHbie paaMepbi nnacrbipH o6ycnoBJieHbf pasuepaMH npefloxpaHirrejibHbix uaHKeT h 
nocrroMy npn ffjavuKtmrn ero b kojiohhc KOHTaKT nepMenT3Hpyioiuero noKpbiTHH nnacrbipH co creHxaMH 
oocannbix kojiohh hckjuo^cii. ^rro ooecne^HBaer cro coxpaHHOCTb. 

MaHJKeTbi H3roTaBnHBaioTCH M3 Ma-repwana nocraTowHO wamwBoro, Mro6bi He npen«TCTBOBaTb 
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pacnmpcHMio imatrrbipH b kgjiohhc m hc cooflauarb npn 3tom 3HauMTenbHb» aonomorrcJibHbix yciuiMM h b 
to «c bpcmh flocrra-roHHO npoKHoro, cnoco6Hono coxpainrrt. rcoMcrpH^ccRyx) (Jwpviy b npouecce 
xpancnopTHpoBKH imacrtrpH k Mecry Hapymeim* kojiohhw, Hanpnuep. najronEneHa hhh pesmibi. 

npw pacniMpeHHM njiacTbip* waHmeTbi 3a cnerr noAHyTpenHfi, odpaayiomwx 3aoop 10 uempy room h 
nnacrwpeu h kohmmcckmx ncpcxofloa. HcmnonaiomKX o6pa30BaHHc cmiaAOK. A«l»pMiipyK>TCH b paflwa/ihHOM 
HanpaancHHH h npi«uo4aioTc« k ctchkc ruiacrwpH. nocKanbxy TonnmHa ctchrh waHKcr ojnORa TO/ra^me 
repM<rrn3npyiomeno noKpbiTKH, ^onojirorrejibRoft no-rep* npoxoflnoro ceueHHH Kcxnorniw b 3ohc ycraHOBKH 
nnacrwpH Me npoHexoflMT. 

Mcnojib30BaHHC npwioKCHHoro njiacrbip*. CHa6acHHoro npeAoxpajorre/ibHbnoi uaHxeraMM nosBcmwr 
npcflynpcflMTb TpeHHe rcpMCTTOHpyiomrro noKpbiTHH o ctchkh Ko/ioHHbi. coxpaHHTb ero ucnocTHocTb h 
o6ecnemrrb Hafle«Hbifl pcuoHT HercpMcnraHbix oocaflHbix kojtohh. Ufclbll blblbl2 blbIU3 
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Claims (OopMyjia H3o6pereHiiHj: 

rinacTbtpb jvih pcMOHTa o6caflHt>ix ko/iohh. cocroHmHH hg npoAonuio ixxfrpHpooaHHort xpytfw c HapyKHbtM 
repMeTH3Bpyx)H9fM noKpbiTMew. BunojnieHHbiM ho Ha6opa Konbi^eBsix aneueHTon, pacnanoweHHbix Bflonb 
Tpy6w c aaaopow onioorrcjibHO flpyr /jpyra, ornifuaionjwMcw tcm, uto, c uejiuo noBfcnnemiff HaflewHocni 

pCMOHTHO-BOOCTaHOBHTCnbHbOC pa6oT 3a CMCT 3amKTbl rCpMCTH3Mp3n0mer0 nOKpblTHH c coxpaHCHMew 

repM<rrn3aqrai KOJioHHbi no bcxu jyiHiie KanoKODioro n/iacrwpH. oh cHa6mcH npc«oxpanMTCJibHMMM 
uamKeTaMH, MaKCHManbKbri* napymiojA flwaueTp KOTopbix npeBtnnaer HapymHbiM ^Hawerp KQnu;eBbix 
anewcHTOB. npn 3tou npe^oxpaHHTcnbHWc uaiuscTbi pa3uen^Hbi hiexpy Konu^cBbOfli sjieueHraMM 
rcpMCTH3Hpyiomcro noKpwTHH c 3a3opaMH c B03MOJRHocTbio d pa6oHCM nanomemoi ncpcKpwTMH 3a3opoe c 
yucHwncHHCM Hapymaoro AHaMerpa npcfloxpaHMTC/ibHbOC ManxcT flo HapyjKHoro AMaMerpa KonbueBbix 
aneueHToe. 
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(57) Abstract: 

The present invention relates to well drilling and oil and gas production, and in particular 
it relates to equipment and methods for overhauling wells. The object of the invention is 
to improve the reliability of repair and recovery work by protecting the sealing covering 
and ensuring the casing string tightness over the entire length of the applied patch. To this 
end, the patch is provided with protective cups whose maximum outer diameter excess 
the outer diameter of annular elements of the sealing covering, the annular elements are 
spaced along the tube so that there are clearances between the adjacent annular elements 
and when installing the patch these clearances are eliminated so that the outer diameter of 
the protective cups is reduced to the value equal to the outer diameter of the annular 
elements. 4 dwgs [illegible] 



Description: 



The present invention relates to the well drilling and the oil and gas production, and in 
particular it relates to equipment and methods for overhauling wells. 

The object of the invention is to improve the reliability of repair and recovery work by 
protecting the sealing coating and ensuring the casing string tightness over the entire 
length of the applied patch. 

This object is achieved as follows: a patch for repairing casing strings, consisting of a 
longitudinally corrugated tube having an external covering which is comprised of annular 
elements spaced along the tube so that there are clearances between the adjacent 
elements, is fitted with protective cups whose maximum outer diameter exceeds the outer 
diameter of the annular elements of the sealing covering, the protective cups are spaced 
along the tube so that there are clearances between the cups and the adjacent annular 
elements and when installing the patch these clearances are eliminated so that the outer 
diameter of the protective cups is reduced to that of the annular elements. 

When such a patch is lowered into the casing string to be repaired the patch contacts the 
casing string walls through the cups located between the annular sealing elements at a 
certain distance from each other throughout the entire length of the patch. 

Each cup is a cylinder whose diameter and wall thickness may be uniform or they may 
vary along the cup. The maximum diameter of a such a cup exceeds the outer diameter of 
an annular sealing element. 

The cup length is selected so that after the cups are fitted on the patch between the 
sealing elements the functional clearance is preserved not only during the transportation 
of the patch but also while it is expanded in the casing string. 

The cup spacing and the number of cups are selected according to the patch length and 
the casing string curvature so as to preclude any contact between the patch sealing 
covering and the casing string and the consequent break-down of this covering. 

The cup shape and physic-mechanical properties and the strength of the cup material 
ensure that the cups are not broken when lowering the patch into the well, and while the 
patch is expanded they allow the cups to be radially deformed until the cup thickness 
becomes equal to that of the patch sealing covering, thereby precluding any additional 
reduction in the casing string flow section. 

Fig. 1 shows patch 1 with protective cups 2 in casing string 3, Figs. 2 and 3 are 
longitudinal and cross sections of a cup, and Fig. 4 shows another possible design of a 
cup. 

The cup (Figs. 1 and 3) has a longitudinally varying diameter and a uniform wall 
thickness equal or close to that of the patch sealing covering. At the cup ends 4 the inner 



diameter of the cup has a negative tolerance relative to the outer diameter of the patch. In 
the middle portion 5 the cup diameter exceeds that of the annular sealing element 6 by 3 
to 4 mm while the wall thickness remains the same so that the cup body is recessed. 

Transitions 7 between larger-diameter and smaller-diameter portions are tapered with an 
apex angle of less than 45°. Clearance 8 is provided between annular sealing element 6 
and cup 2. The patch is lowered into a well on rod 9. 

The procedure of assembling and installing the patch is as follows: 

The cups 2 are installed on the patch 1 so that they are an interference fit thereon, which 
precludes their falling from the patch. Then, the sealing covering 6 comprised of annular 
elements is installed on the patch so as to ensure the clearance 8 between these elements 
and the cups 2. Following this, the patch is attached to the rod 9 and lowered into the 
casing string until it reaches its nontight zone; thereupon, the patch is expanded by use of 
a mandrel until it is brought into a tight contact with the casing string walls. 

The overall transportation dimensions of the patch are determined by the size of the 
protective cups, which any contact between the patch sealing covering and the casing 
string wall and the consequent damage to the covering while the patch is moved within 
the casing string. 

The cups are made of a material which is sufficiently elastic to allow the patch expansion 
in the casing string and not to produce considerable additional loads and which is, at the 
same time, sufficiently strong to preserve the geometric shape of the cups while the patch 
is lowered to the nontight zone in the casing string; they are, for instance, made of 
polyethylene or rubber. 

Owing to the provision of the recesses forming the clearance 10 between the cups and the 
patch and due to the provision of the tapered transitions preventing the formation of 
folds, as the patch is expanded the cups are radially deformed and forced against the 
patch walls. Due to the fact that the cup wall thickness is close to that of the sealing 
covering the column string flow section is not reduced in the zone where the patch is 
installed. 

The use of the proposed patch fitted with protective cups precludes any friction between 
the sealing covering and the column string walls and the consequent damage to the 
covering and ensures reliable repair of a nontight casing string, [illegible] 



Claims: 



A patch for repairing casing strings, consisting of a longitudinally corrugated tube having 
an external covering which is comprised of annular elements spaced along the tube so 
that there are clearances between the adjacent elements, wherein to improve the repair 
work reliability by protecting the sealing covering and ensuring the casing string 
tightness over the entire length of the applied patch protective cups are incorporated, the 
maximum outer diameter of which exceeds the outer diameter of the annular elements of 
the sealing covering and which are spaced along the tube so that there are clearances 
between the cups and the adjacent elements and when installing the patch these 
clearances are eliminated so that the outer diameter of the protective cups is reduced to 
that of the annular elements. 



[see source for figure] 
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Fig.l 
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Fig. 2 



Fig. 3 



[see source for figure] 
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Fig. 4 
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